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Social Sciences, University of Applied Sciences of Southern Switzerland (SUPSI), Manno, Switzerland;
3Boehringer Ingelheim, Milan, Italy; and 4Boehringer Ingelheim, Ingelheim, GermanyBackground. Chronic venous insufficiency (CVI) is a common progressive disease, the deterioration rate depending on
specific risk factors. Demographic characteristics associated with the prevalence of objective signs of CVI were evaluated in a
cross-sectional population study in Italy.
Methods. A sample of 5247 people selected by advertising in television and newspapers in 24 Italian cities underwent a
clinical examination of the lower limbs, including colour-coded duplex ultrasonography, to determine the presence and
severity of CVI. Of these, 4288 subjects provided demographic data that could be analysed by multiple logistic regression
model using sex, age, region and family history as covariates.
Results. Women were four or more times as likely as men to develop telangiectasia, whilst males had a two-fold increased
risk of trunk varices. Age was the main risk factor for vein varicosis in the female population, with women aged over 50 years
being almost five times as likely as those aged 29 or less to show trunk varices. Females living in the southern regions had a
two-fold increase in risk of developing CVI signs and the risk increased by at least 1.3 times in multiparous women. A
positive familial history of disease increased the risk for varicose veins.
Conclusions. Demographic characters such as sex, advanced age, living in the southern regions, number of pregnancies and
a family history of CVI were all contributing risk factors for the development of CVI in Italy.Keywords: Epidemiology; Chronic venous insufficiency; Non-random sample; Logistic model.Introduction
Chronic venous insufficiency (CVI) is a common
condition in the adult population and represents a
medical condition with no clear therapeutic options.1,2
While the symptoms have been described in detail by
several authors,3 only a few epidemiological investi-
gations have been carried out in Europe and in the
USA to assess the general distribution of CVI in urban
and rural populations.4–8
Recently we reported the results of a large epidemio-
logical survey carried out in Italy,9 the first large scale
epidemiological observation of chronic venous insuffi-
ciency in which a population of more than 5000 subjects
was enrolled. By including data from 24 large Italian
cities distributed in three arbitrarily defined geographi-
cal regions (northern, central and southern Italy) of the
whole national territory, this study provided the
opportunity to examine the CVI prevalence in urbaning author. Dr Enrico Maria Marone, Chirurgia
CCS H. San Raffaele, Via Olgettina, 60, 20132 Milano,
: marone.enrico@hsr.it
0674 + 07 $35.00/0 q 2005 Elsevier Ltd. All rights reserareas that are very different regarding climatic con-
ditions, resources, lifestyle factors, and cultural back-
ground. The results of the survey indicated that CVI was
very common in Italy, in particular in the southern
regions. A correlation between varicose veins and
venous incompetence was more marked in men, while
a prevalence of minor signs and subjective symptoms
was seen in women. Findings from this non-random
sample correlate well with results from previous studies,
in which the sampling was random.
The data of 4288 subjects included in the database of
the 24-City Cohort Study9 could be analysed using a
multiple logistic regression model. Here we report on
the role of demographic characteristics as potential
risk factors for the prevalence of the major objective
signs of CVI in Italy.Patients and Methods
The survey was carried out in Italy during the period
May–July 2003 as a part of a prevention program for
CVI. The population of this study was a crossEur J Vasc Endovasc Surg 30, 674–680 (2005)
doi:10.1016/j.ejvs.2005.06.016, available online at http://www.sciencedirect.com onved.
Table 1. Percentage of occurrence of objective signs of CVI in the population studied according to sex, age, region and family history using the CEAP clinical classification
Study group C0 C1 C2 C3 C4a C4b - C6
No. % No signs Telangiectasia Varices other than
saphenous vein
Varices saphenous vein Edema Eczema Skin changes
No. % p-
value*
No. % p-
value*
No. % p-
value*
No. % p-
value*
No. % p-
value*
No. % p-
value*
No. % p-value*
All subjects 5187 100 1180 22.7 3359 64.8 1524 29.4 1070 20.6 703 13.6 175 3.4 445 8.6
Sex
Men 730 14.1 263 36.0 !0.001 244 33.4 !0.001 214 29.3 0.95 200 27.4 !0.001 83 11.4 0.002 38 5.2 0.001 85 11.6 0.076
Women† 4457 85.9 917 20.6 3115 69.9 1310 29.4 870 19.5 620 13.9 137 3.1 360
No preg-
nancies
1410 32.7 407 28.4 !0.001 884 63.4 !0.001 277 19.6 !0.001 173 12.0 !0.001 146 10.4 !0.001 33 2.3 0.057 63 4.2 !0.001
R1 Preg-
nancy
2901 6.0 493 16.9 2113 72.9 989 34.1 671 23.1 450 15.6 99 3.4 291 10.0
Age
!30 443 8.54 161 36.3 !0.001 249 56.2 !0.001 47 10.6 !0.001 22 5.0 !0.001 36 8.1 !0.001 10 2.3 0.09 9 2.0 !0.001
30–49 1648 31.77 411 24.9 1085 65.8 414 25.1 256 15.5 183 11.1 34 2.1 72 4.4
R50 3096 59.69 608 19.6 2025 65.4 1063 34.3 792 25.6 484 15.6 131 4.2 364 11.8
Region‡
North 2774 54.53 703 25.3 !0.001 1690 60.9 !0.001 715 25.8 !0.001 526 19.0 !0.001 324 11.7 !0.001 77 2.8 !0.001 202 7.3 !0.001
Centre 1615 31.75 375 23.2 1067 66.1 478 29.6 335 20.7 226 14.0 47 2.9 132 8.2
South 698 13.72 79 11.3 538 77.1 296 42.4 192 27.5 150 21.5 50 7.2 105 15.0
Family history§
No 1408 30.8 370 26.3 !0.001 857 60.9 !0.001 340 24.1 !0.001 240 17.0 !0.001 286 13.2 0.39 49 3.5 0.76 117 8.3 0.346
Yes 3168 69.2 631 19.9 2159 67.8 1023 32.3 718 22.7 447 14.1 116 3.7 290 9.2
* p-values, chi-square test for independence.
† One hundred and ninety-five women were not assessed for pregnancy.
‡ One hundred subjects (18 man, 82 women) could not be attributed to a region.
§ Six hundred and eleven subjects were not assessed for family history.
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R. Chiesa et al.676sectional, non-random sample of women and men,
selected by means of advertising in television, news-
papers, and leaflets supported by a press agency
which generated both several articles in the local press
and radio/TV reports. All subjects were recruited on a
spontaneous and voluntary basis. People could book
their free visit, including the duplex examination,
through a call centre or by a dedicated internet
website. Male and female respondents aged 18–89
years, were contacted and invited for a physical
ambulatory examination at the participating hospitals
or in a specially equipped mobile unit, in which they
underwent all diagnostic procedures. The target of a
total sample size of 5000 participants was based on the
time needed for an accurate clinical examination of
each subject and the workload at each participating
centre. Thirty vascular surgery units contributed to the
study: 17 of them were located in 14 cities of northern
Italy, five in three cities of central Italy and eight in
seven cities in southern Italy and Italian islands
(Sicily). Details of the methods used have been
reported elsewhere.9 Briefly, detailed information
was collected on demographics, lifestyle, personal
and family medical history at the study visit. We have
considered the term ‘chronic venous insufficiency’ as
synonym of ‘chronic venous disease’, to include the
full spectrum of morphologic and functional abnorm-
alities of the venous system. Objective signs of CVI
such as telangiectasia, varices, eczema, skin changes,
and oedema were assessed by physical examination
performed by trained physicians. Signs were classified
according to CEAP clinical classification (C0, no visible
or palpable signs of venous disease; C1, telangiectasias
or reticular veins; C2, varicose veins; C3, edema; C4a,
pigmentation or eczema; C4b, lipodermatosclerosis or
atrophie blanche; C5, healed venous ulcer; C6, active
venous ulcer).10 Telangiectasia and reticular vein were
defined as the confluence of dilated intradermal
venules less than 1 mm (telangiectasia) or 1 to less
3 mm in diameter (reticular vein), visible to a distance
of 2 m. The presence of venous haemodynamic
changes was determined using color-coded duplex
ultrasonography. Subjects were asked to report their
subjective perception of lower limb symptoms of CVI
such as heavy/tired legs, leg pain, heat and tingling
sensation, leg oedema. There were no therapeutic
interventions in this study.Statistical methods
Information from case report forms and question-
naires was entered into a database using Microsoft
Accessw and retrieved with DBMS Copy softwareEur J Vasc Endovasc Surg Vol 30, 12 2005(Conceptual Software, Inc. Houston, TX, USA) in a
SAS version 8.02 format for Windows (Statistical
Analysis System; SAS Institute, Inc., Cary, NC, USA).
Differences between continuous variables were
tested using the Student t-test for independent groups;
categorical differences were tested with the chi-square
statistics and the Cochran–Armitage trend test. The
contributions of selected demographic factors to the
various disease signs (telangiectasia, varices other
than of the saphenous vein, varices of the saphenous
vein, eczema, skin changes and oedema) and their
potential interactions were tested using a multiple
logistic regression model (stepwise logistic regression
analysis using the SAS Proc logistic procedure). The
significance level was set to aZ0.05 two-tailed. No
adjustments were made for multiple comparisons.Results
Five thousand two hundred and forty-seven subjects
living in the urban area of 24 large cities in Italy
participated in the survey. Of these, 5187 subjects were
assessed and for 4288 subjects data for use in a
multiple logistic regression model were available; 899
subjects who did not provide reliable data were
excluded from the analysis. The highest proportion
of participants was recruited from northern Italy. No
significant differences in the distribution of the
respondents by sex could be observed in the regions,
with the overall response rate being higher for women
(85.9%) than for men (14.1%). Overall, physical
examination of the legs showed that less than a
quarter of subjects examined were free of CVI signs
(Table 1).
Telangiectasia and varices were the most frequent
signs in both sexes. While telangiectasia was more
frequent in women, men had a consistently, and
statistically significant, higher incidence of trunk
varices. This pattern was seen in the total sample
studied. However, positive findings were more
common among the people living in southern Italy
than those living in central or northern Italy. In
females, age and number of pregnancies were
positively related to the major signs of CVI. The
prevalence of telangiectasia and varices was higher in
the presence of a family history CVI.
The different demographic factors, as tested by
multiple logistic regression using sex, age, region and
family history as covariates (Table 2, unadjusted and
multivariate OR, respectively), were almost all stat-
istically significant risk factors.
Women, without or with one or more pregnancies,
were four or more times as likely as men to develop
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Demographic Risk Factors and CVI in Italy 677telangiectasia (OR: 4.10, 95% CI 3.25–5.18 and OR: 5.45,
95% CI 4.48–6.64, respectively). Surprisingly, female
sex was apparently a protective factor for the
development of varicosis, eczema or skin changes,
independent of the number of pregnancies. Adjusting
for all other factors, males had a two-fold increased
risk of trunk varices than females, regardless of
whether or not the women had no (OR: 0.48, 95% CI
0.37–0.63) or one or more pregnancies (OR: 0.72, 95%
CI 0.59–0.88). The risk of developing oedema was not
significantly different for childless women as
compared to men, while past pregnancies were clearly
related to the presence of oedema (OR: 1.44, 95% CI 1.
09–1.89).
Advanced age and living in southern Italy were
both significant risk factors for all objective signs of
CVI. The risk increased with age and was the highest
in those over 50 years, ranging from at least 1.8 times
for telangiectasia to 5.9 for varices of the saphenous
vein. The risk for telangiectasies and varices was also
higher in the presence of a family history of CVI.
Because gender appeared to be a significant factor
for almost all visible signs of CVI, a separate analysis
was carried out in the female subgroup to test the
adjusted contribution of age, region, number of
pregnancies and family history.
Tables 3 shows the OR (a and b, unadjusted and
multivariate OR, respectively), for all objective signs in
the female population. With the exception of eczema, it
appears that all demographic factors were significant
risk factors for major visible signs of CVI in women.
Females living in the southern regions had a two-fold
greater risk of developing CVI signs other than eczema
and the risk increased by at least 1.3 times in women
who gave birth to two or more children.
Age was the main risk factor for vein varices and skin
alterations in the female population, with women aged
over 50 being almost five times as likely as those aged 29
or less to show trunk varices of the saphenous vein. The
same picture, albeit to a lesser extent, could be seen for
the other signs of CVI. A family history of disease was a
risk factor only for telangiectasia and varices.Discussion
The analysis of the data collected in the 24-City Cohort
Study using a multiple logistic regression model has
shown that sex, age, the region in which the subjects
are living, number of pregnancies and a family history
of CVI were all contributing risk factors for the
development of CVI signs.
As already reported, men usually showed more
severe objective signs (varices and reflux), whileEur J Vasc Endovasc Surg Vol 30, 12 2005
Table 2b. Objective signs of CVI in the whole population studied according to sex, age, region and family history, multivariate OR
Categorical vari-
ables
Multivariate OR 95% confidence interval
C1 C2 C3 C4a C4b–C6
Telangiectasia Varices other
than saphenous
vein
Varices
saphenous vein
Oedema Eczema Skin changes
Sex reference class: Male
Female, no
pregnancies
4.10* (3.25–5.18) 0.75* (0.59–0.96) 0.48* (0.37–0.63) 1.32 (0.89–1.72) 0.57* (0.33–0.99) 0.59* (0.40–0.86)
Female, R1
pregnancies
5.45* (4.48– 6.64) 1.11 (0.91–1.35) 0.72* (0.59–0.88) 1.44* (1.09–1.89) 0.60* (0.40–0.89) 0.78 (0.59–1.03)
Age reference class: !30
30–49 1.48* (1.15– 1.92) 2.64* (1.84–3.77) 3.01* (1.84–4.90) 1.60* (1.05–2.46) 0.95 (0.43–2.12) 2.04 (0.95–4.40)
R50 1.82* (1.39–2.37) 4.42* (3.08–6.64) 5.90* (3.62–9.62) 2.55* (1.66–3.91) 2.37* (1.09–5.14) 6.80* (3.20–14.45)
Region reference class: North and centre
South 2.03* (1.63–2.52) 2.20* (1.83–2.64) 1.78* (1.46–2.17) 1.88* (1.51–2.34) 2.87* (2.01–4.09) 2.52* (1.95–3.25)
Family history reference class: Lack of family history
One or both
parents
1.33* (1.15–1.54) 1.71* (1.47–1.99) 1.70* (1.44–2.02) 1.14 (0.94–1.38) 1.21 (0.86–1.72) 1.30* (1.03–1.65)
* Significant factor, p!0.05.
R. Chiesa et al.678women more frequently developed milder signs and
symptoms (telangiectasia and subjective symptoms).9
In contrast, previous studies6,7 with one exception8
reported a higher prevalence of varicose veins in
female subjects. This may be related to the fact that
previous studies considered only patients referred for
treatment and patients who did not seek medical help
were not included. As women tend to seek specialist
help more often than men on this subject, the sampling
used in other studies may have led to an under-
estimation of the occurrence of signs in men.
Although the sample studied in this survey was
unbalanced and the age/sex distribution (men were
significantly older than women) did not correspond to
the distribution of the national population, a clear
linear relationship between age and the most relevantTable 3a. Objective signs of CVI in the female population studied ac
OR
Categorical vari-
ables
Multivariate OR 95% confidence interval
C1 C2
Telangiectasia Varices other
than saphenous
vein
Varices
saphenou
Pregnancies reference class: Female !2 pregnancies
R2 Pregnan-
cies
1.5* (1.3–1.7) 2.1* (1.8–2.4) 2.2* (1.9–2
Age reference class: !30
30–49 1.7* (1.3–2.1) 2.8* (2.0–3.9) 3.8* (2.3–6
R50 2.0* (1.6–2.5) 4.7* (3.4–6.5) 7.1* (4.5–1
Region reference class: North and centre
South 2.1* (1.7–2.7) 1.9* (1.6–2.3) 1.5* (1.2–1
Family history reference class: Lack of family history
One or both
parents
1.2* (1.1–1.5) 1.4* (1.2–1.7) 1.4* (1.2–1
* Significant factor, p!0.05.
Eur J Vasc Endovasc Surg Vol 30, 12 2005signs of CVI was seen in this study. In fact, age seemed
to represent the main risk factor for varicose vein and
skin alterations.
Socio-cultural differences may determine the atten-
tion given to CVI. The high prevalence of varicose vein
diseases in industrial and working population
described in previous studies,6–8 could have been
driven by the fact that in areas of high socio-economic
level the aesthetic implications linked to CVI receive
more attention than in less industrialized countries,
where the priorities of the population may be very
distant from the aesthetic problems and the detection
of CVI. This could definitely have influenced the
results of epidemiological studies.
The decision to include only respondents to our
advertising introduced some bias resulting in non-cording to pregnancies, age, region and family history, unadjusted
C3 C4a C4b–C6
s vein
Oedema Eczema Skin changes
.6) 1.7* (1.4–2.0) 1.7* (1.2–2.49) 2.2* (1.7–2.7)
.1) 1.5* (1.0–2.2) 0.9 (0.4–1.8) 2.4* (1.2–5.1)
1.4) 2.2* (1.6–3.2) 1.6* (0.8–3.1) 6.6* (3.3–13.5)
.8) 1.7* (1.4–2.2) 2.4* (1.6–3.5) 1.9* (1.5–2.5)
.7) 1.0 (0.9–1.39) 1.1 (0.8–1.7) 1.1 (0.8–1.4)
Table 3b. Objective signs of CVI in the female population studied according to pregnancies, age, region and family history, multivariate
OR
Categorical vari-
ables
Multivariate OR 95% confidence interval
C1 C2 C3 C4a C4b–C6
Telangiectasia Varices other
than saphenous
vein
Varices saphe-
nous vein
Oedema Eczema Skin changes
Pregnancies reference class: Female !2 pregnancies
R2 Pregnan-
cies
1.30* (1.07– 1.49) 1.61* (1.39–1.68) 1.82* (1.52–2.18) 1.42* (1.17–1.74) 1.28 (0.85–1.91) 1.56* (1.21–2.00)
Age reference class: !30
30–49 1.64* (1.27– 2.10) 3.00* (2.12.–4.25) 4.00* (2.43–6.58) 1.76* (1.16–2.68) 0.89 (0.41–1.95) 3.57* (1.71–7.56)
R50 1.94* (1.49–2.53) 3.89* (2.73–5.55) 5.04* (3.04–8.04) 2.16* (1.41–2.30) 1.88 (0.88–4.01) 4.58* (2.18–9.63)
Region reference class: North and centre
South 2.03* (1.59–2.60) 1.96* (1.61–2.39) 1.47* (1.18–1.73) 1.69* (1.34–2.14) 2.29* (1.42–3.45) 1.93* (1.43–2.56)
Family history reference class: Lack of family history
One or both
parents
1.30* (1.10–1.53) 1.58* (1.34–1.86) 1.48* (1.22–1.78) 1.13 (0.92–1.38) 1.23 (0.81–1.85) 1.22 (0.94–1.59)
* Significant factor, p!0.05.
Demographic Risk Factors and CVI in Italy 679random selection of our study population. Never-
theless, the free participation in the study also may
have unmasked the real incidence of venous problems
in the less industrialized cities of the south, thus,
excluding possible biases related to higher socio-
economic level of people recruited in this way rather
than from general practice registers.
Pregnancy, as expected, had a clear influence on
the development of CVI and was related to an
increase of the major objective signs of CVI. Usually,
diffuse varicose dilatations occur during pregnancy
due to the combination of hormonal changes and
compression by the foetus. The prevalence of
symptoms in the south also may have been directly
related to this, as women in the southern regions tend
to have more and earlier pregnancies. Confirmation
of this hypothesis would need careful analysis of
socio-economic parameters. On the other hand,
inspection of the data on working history and
professions collected in this study showed that the
female sample from the South, significantly younger,
was more concentrated in the housewife category
than women recruited in central or northern Italy (35
and 20%, respectively, data not shown).
Finally, this survey has shown a clear relationship
between family history and the prevalence of varicose
veins. Even if family history of varicose veins was
restricted to first-degree relatives, this evidence was
based on information obtained from the subjects (no
family members were examined) thus, introducing a
possible recall bias. Additional studies are needed to
investigate the role of heredity and the genetic origin
of CVI.Acknowledgements
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